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一、利用药效团构建软件Discovery Studio2.1构建定性的Common Feature 药
效团和定量的 3DQSAR 药效团模型。得到的 优 Common Feature 药效团模型
Hiphop-1 包含一个氢键受体特征(hba)、一个芳香环特征(ra)、一个芳香性疏水特
征(hy_ar)、一个疏水特征(hy)和四个排斥体积；得到的 3DQSAR 药效团模型




二、在生成药效团模型的基础上，对 Zinc Natural Products 化合物数据库进
行了虚拟筛选，以 优的 Common Feature 药效团 Hiphop-1 作为提问结构得到
1264 个命中分子；以 优的 3DQSAR 药效团 Hypo-1 作为提问结构得到 976 个
命中分子。合并两次筛选的命中分子并删除重复分子 终得到了 1544 个具有潜
在 FAAH 抑制活性的分子。 
三、为了确定药效团模型筛选结果的有效性和进一步缩小命中化合物范围，
我们再利用以药效团模型为提问结构的命中结果与 FAAH 晶体结构进行分子对
接研究，得到 73 个化合物的对接打分优于参考分子 OL-135 的对接打分，确定
其为 终筛选结果。 




















Fatty acid amide hydrolase (FAAH) is the primary enzyme responsible for the 
catabolism of fatty acid amide (FAA) family of endogenous signaling lipids. FAAH 
inactivation can modulate pain, inflammation, appetite, motility, sleep, cognitive and 
emotional states etc. But so far, there has no FAAH inhibitors were used to treat any 
disease, lies in the difficult to take into consideration both effective and selectivity.  
In our study, both qualitative Common Feature Pharmacophore and quantitative 
3DQSAR Pharmacophore models of FAAH inhibitors were generated using 
Discovery Studio2.1 software. The best Common Feature Pharmacophore Hiphop-1 
consisted one hydrogen-bond acceptor unit, one aromatic ring unit, one aromatic 
hydrophobic unit, one hydrophobic unit and four excluded volumes; the best 
3DQSAR Pharmacophore model Hypo-1 consisted of two hydrogen-bond acceptor 
units, one aromatic hydrophobic unit, one aromatic ring unit and two excluded 
volumes. Both models showed the ability to correctly estimate the activities of 
training and test set molecules, showed the important pharmacophoric features 
releated to the FAAH inhibition, their spatial arrangement and quantitative relations. 
Based on our pharmacophore models, virtual screening of Zinc Natural Products 
databases by common feature pharmacophore model Hiphop-1 identified 1264 hits, 
by 3DQSAR pharmacophore model Hypo-1 identified 976 hits. Finally get 1544 hit 
compounds by composed two hits and deleted the repetition molecules.  
To determine the effectiveness of screening results given by pharmacophore 
models and further narrow the range of hits, we further docked the screening hits to 
crystal structure of FAAH, get 73 molecules with better estimated –log(Kd) than 
reference molecule OL-135. 
This paper described the the FAAH pharmacophore models and virtueal 
screening. Provide a reference for designing new FAAH inhibitors. 
 

















符号 英文含义 中文含义 
FAAH Fatty acid amide hydrolase 脂肪酰胺水解酶 
FAAs Fatty acid amide 脂肪酰胺信使脂质分子
CB Cannabinoid receptor 大麻素受体 
TRP Transient receptor potential 钙通道瞬态电压感受器
DS2.1 Discovery Studio2.1 药物发现平台名称 
HBA(hba) Hydrogen-bond acceptor 氢键受体特征 
HY(hy) Hydrophobic 疏水特征 
RA(ra) Aromatic ring 芳香环特征 
HY_ar(hy_ar) Hydrophobic aromatic feature 芳香性疏水特征 
HY_al(hy_al) Hydrophobic aliphatic feature 脂肪性疏水特征 
EV(ev) Excluded volume 排斥体积 
































表1. 1 常见的具有生物活性的内源性脂肪酰胺信使脂质分子 











































































图 1. 1 生物活性脂肪酰胺信使脂质分子生物效应示意图 





































































的 功 能 。 FAAH 抑 制 剂 N- 花 生 四 烯 酰 基 -5- 羟 基 色 胺
(N-arachidonoyl-5-hydroxytryptamine) 同样也能减缓胃排空的节奏，更进一步地
证明内源性FAAs浓度的增加在胃排空的生理功能中扮演着非常重要的角色。 




































































































图 1. 2 FAAs 在生物体内产生、转运和降解示意图。数字代表生物过程的顺序 
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